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NLY two studies have been published that detail the changes in cardiac output after chlorothiazide.*p* Other report@ have alluded to the changes in cardiac output without tabulating any data. In the studies in which results were reported in detail, cardiac output was performed by the dye-dilution technic.
Aleksandrow and his co-workers1 reported variable results in 7 hypertensive patients whereas Dustan and her associates* demonstrated a consistent decrease. This communication reports on a series of hypertensive patients in whom cardiac output was measured before and after administration of chlorothiazide.
In the majority of patients the direct Fick method was used, the dye-dilution technic being employed in the others.
MATERIAL AND METHODS
Seven male patients with moderately severe hypertension were selected for study. The average age was forty-eight years. None had a history of congestive heart failure. Before the control determinations were obtained, the patients were in the hospital, without antihypertensive medications, for three or more days depending on the time required for the blood pressure to reach a relatively constant level. All patients were given the usual hospital diet containing between 6 and 8 gm. of sodium chloride per day.
Experiments were carried out, with the patient fasting, approximately one hour after the oral administration of 100 mg. of pentobarbital.
In the first 5 patients (Table 1) In the last 2 patients (Table l) , cardiac outputs were determined with the use of the dye-dilution technic (T-1824).
The dye was injected through a polyethylene catheter threaded into the axillary vein, and collections were made at twosecond intervals from the femoral artery. After the first determination of cardiac output each subject was given 1.5 gm. of chlorothiazide daily for three days. On the fourth day the cardiac output was repeated. Blood and plasma volumes and hematocrit were determined from dye samples at ten, fifteen and twenty minutes. Blood and plasma volumes were determined in the first 5 patients (Table 1) by means of I131V labeled albumin.
Blood samples were obtained ten minutes after injection and were counted for gamma activity in a well counter, Body weights were determined with the use of a beam-balance scale just before each determination of cardiac output.
Calculations of the hemodynamic data in the patients studied by the direct Fick and dye-dilution technics were carried out according to the methods previously described.'*s
RJPXJLTS
The cardiac output fell in 6 of the 7 patients after chlorothiazide.
In Case 5 there was a 5 per cent increase in cardiac output.
The average decrease in cardiac output for the entire group was 29 per cent. In the 6 subjects in whom the cardiac output fell, the decrease ranged from 8 to 50 per cent (average fall, 34 per cent).
The systolic pressure fell in all 7 patients. The decrease in systolic pressure ranged from 3 to 33 per cent, with a mean fall of 17 per cent. The diastolic pressure fell in only 5 of the 7 patients.
In Case 5 there was a 5 per cent rise in diastolic pressure; there was no change in Case 7. The decreases in diastolic pressure ranged from 5 to 33 per cent. The average change for all patients was a decrease of 13 per cent. The mean arterial pressure fell in 6 of the 7 patients. In Case 5 there was a 2 per cent rise. The average fall was 15 per cent.
In the 3 patients in whom pressures in the right atrium were recorded, the following results were obtained after administration of chlorothiazide: a dewith those of Aleksandrow and his associates1 (TaI$$ crease of 5.5 mm. of mercury in Case 1; a decrease of 2). The increase in total peripheral resistance of $$ The plasma and blood volumes were decreased in of average change ( -10 per cent) found by Alek-6 of the 7 patients studied. In Case 4 there was a 7 sandrow and his co-workers. Similarly, the magnitude and 6 per cent increase in the plasma and blood volumes respectively. The mean decrease in the plasma volume for the entire group of 7 cases was 13 per cent. The hematocrit demonstrated a slight increase. The average weight loss was 3.2 kg. The total peripheral resistance increased in 5 of the 7 patients. The increase averaged 33 per cent. In 2 patients there was a decrease in the total peripheral resistance of 2 and 23 per cent respectively. DISCUSSION of change in averaged cardiac output was in agreement --29 per cent for the present results and -23 per cent for those of Dustan and her associates (expressed as cardiac index) -but differed from those of Aleksandrow, Wysznacka and Gajewskil ( -5 per cent). All 9 of the patients of Dustan and her coworkers exhibited decreased cardiac output after chlorothiazide; 6 of 7 of the present series showed a similar decrease, whereas only 2 of the 7 subjects studied by Aleksandrow et al. showed a decrease.
The present results are similar to those reported by
The reduction of the pressure in the right atrium Dustan et al." They are, however, at some variance suggests that the fall in cardiac output was a consequence of decreased filling pressures in the right side nisms of the antihypertensive effect of chlorothiazide of the heart. The latter in turn may have been related -namely, that contraction of plasma volume and to a decreased plasma volume, as reported by Freis et aI.? and Tapia and his associates.8 Although increased, the total peripheral resistance was not sufficiently elevated to maintain the level of the pretreatment basal blood pressure.
SUMMARY AND CONCLUSIONS
Cardiac output was determined in compensated hypertensive patients. Five were studied by the direct Fick method, and 2 by the dye-dilution technic before and after chlorothiazide therapy.
There was a reduction of cardiac output, mean arterial pressure, plasma and blood volumes, body weight and pressures in the right atrium.
The total peripheral resistance was increased.
These data add support to the suggested mechaRLcKm VOLUME HEMATOCR1T possibly reduction of tissue pressure lead to a decrease in filling pressure in the right side of the heart and hence to a decreased cardiac output.
